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AAT1107

FEATURES

® Complete PWM Power Control Circuitry
CH1: Buck Boost, CH2: Boost
Adjustable Low Dropout (LDO) Regulator
Under-V oltage Lockout (UVLO) Protection
Totem Pole Output

Output Short Circuit Protection

Dead Time Control : 0% to 100%

Wide Operating Frequency:

10kHz to 800kHz

PIN CONFIGURATION

BUCK BOOST & BOOST PWM CONTROLLER

WITH ADJUSTABLE LDO

GENERAL DESCRIPTION

The AAT1107 provides an integrated two-channel
pulse-width-modulation (PWM) solution for the
power supply of DC-DC system. This device
offers system engineers the flexibility to tailor-make
the power supply circuitry for

applications.

features of under-voltage protection, oscillator,
short circuit protection and voltage reference circuit.
Two dead-time control inputs are assigned for
channel (CH1) and channel 2 (CH2) individualy,
and dead-time control inputs can be used to control

on/off operation.

TOP VIEW . _ i
0 hv at CH2 and one inverting (buck_boost) circuit at

5 ;EFP CH1. In addition, DTC can be set to provide 0%
2 to 100% dead-time through a resistive divider
3 14| ] ours .

network and soft-start can be implemented by

4 Bl e paraleling the DTC resistor with a capacitor.
> 2] o The Maximum output current of LDO regulator can
6 | pre be enlarged by connecting an nMOSFET (or NPN
7 0[] our2 bipolar) as a source follower stage at OUT3 pin.
8 9 Vo
TSOR16 PACKAGE

the gpecific
Each channel contains its own error amplifier,

PWM comparator, dead-time control (DTC) and
output driver. The two channels share common

The AAT1107 contains one step-up (boost) circuit
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AAT1107

PIN DESCRIPTION

Pin No Name | I/O Description
1 C, - |External Timing Capacitance
2 R, - [External Timing Resistance
3 IE3 | [Inverting Input of LDO Regulator
4 IE1 | [Inverting Input of Error Amplifier 1
5 OE1l O |Output of Error Amplifier 1
6 DTC1 | |Output 1 Dead-Time/ Soft-Start Setting
7 OUT1 | O [Output 1
8 GND - |Ground
9 Vb - |Power Supply
10 OUT2 | O [Output 2
11 DTC2 | |Output 2 Dead-Time/ Soft-Start Setting
12 OE2 O |Output of Error Amplifier 2
13 IE2 | [Inverting Input of Error Amplifier 2
14 NE2 O |LDO Output
15 SCP - [Timer Latch Setting
16 Veee | O |Reference Voltage (2.505V) Output
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AAT1107
ABSOLUTE MAXIMUM RATINGS

Characteristics Symbol Value Unit
Supply Voltage Voo 7.0 \%
Input Voltage (IE—, DTC) V, Voo Vv
Output Voltage Vo Vpp +0.3 Vv
Output Current lo -120/+120 mA
Operating Free-Air Temperature Range Tc -20 to +85| °C
Storage Temperature Range Teorage —-45t0 +125 °C
Power Dissipation Py 500 mw

RECOMMENDED OPERATING CONDITIONS

Symbol Min M ax Unit
Supply Voltage Voo 4.0 6.5 \%
Input Voltage, IE], IE2, IE3 Vem 0.5 16 \
Output Voltage Vo 0 Voo \Y
Oscillator (OSC) Capacitance Cosc 100 15,000 pF
Oscillator (OSC) Resistance Rosc 51 50.0 kQ
Oscillation (OSC) Frequency fosc 10 800 kHz
Output Current, |oyr1, oute l o1z - +50/-50 mA
Output Current, 15,73 l o3 - 30 mA
Operating Free-Air Temperature T -20 85 °C
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AAT1107

ELECTRICAL CHARACTERISTICS, V,, =
SPECIFIED) (SEE NOTE 1)

50V (UNLESS OTHERWISE

Oscillator
Par ameter Symbol Test Condition Min | Typ | Max | Unit
F f Cosc = 2200F, 320 | 400 | 480 | kH
Vpp = 4.0V to6.0V
Freguency Change with Tc=25C
fAV - 1 = %
Vo Cosc = 220pF
Under-Voltage Protection
Par ameter Symbol Test Condition Min| Typ | Max | Unit
Upper Threshold Voltage Vi |Tc=25C 26| 29 | 32 V
Lower Threshold Voltage Vi |Tc=25C 223|253 (283 | V
Hysteresis (Vypy — Ve ) Viys |Tc=25°C - 037 | - \Y
Short Circuit Protection Control
Par ameter Symbol Test Condition Min | Typ | Max | Unit
Input Threshold Voltage V., CH2 210 | 240 | 265 | v
Input Threshold Voltage Vi, CH1 095|105 115 | V
Input Threshold Voltage Vi3 CH3 - 1.05 | -
Short-Circuit Detect
Threshold Voltage Vies 148 11641180 | vV
SCP Terminal Source
Current I scP -35(-25| -15 MA
Stand-by Voltage Vg - 50 | 100 | mV
Latch Voltage Vit - 30 | 100 | mV
Note 1: Typical values of &l parameters are specified at Tc = 25°C.
- Advanced Anaog Technology, Inc.—
Page 4 of 16 V10




ﬁr Advanced Analog Technology, Inc.
AAT1107

ELECTRICAL CHARACTERISTICS, V,, = 50V (UNLESS OTHERWISE
SPECIFIED) (SEE NOTE 1) (CONT.)

Reference Voltage

Par ameter Symbol Test Condition Min | Typ | Max | Unit
Internal Reference Voltage Veer | lger =—1IMA , Tc =25°C| 1.220| 1.233 | 1.246 v
Reference Voltage Veer | lger =—1MA , Tc =25°C | 2.430 | 2.505 | 2.580

| rep = —1MA
. v REF ) )
Input Voltage Regulation RI V.o =40V 10 6.0V 1 5 mv
Output Regulation Veo |lgege =-01MAto —ImA | - 1 - mv
EA (Error Amplifier)

Par ameter Test Condition Min | Typ | Max | Unit
Input Offset Voltage Vo |ICH1, CH2, Unitly -Glaien| mv
Input Bias Current lg |CH1,CH2 - +15 | £100 | nA
Input Voltage Range Vir |CHL, CH2 0.5 - 1.6 \Y
Open-Loop Voltage Gain Ao 70 85 - dB

. Vos: 2.3 2.5 -
Output Voltage Swing \%
Output Sink Current los. |OE=1.25V 3 20 - mA
Output Source Current los. |OE=1.25V - —-75| -45 | VA
Cor_nmon-M ode Rejection CMRR 60 80 i 4B
Ratio
Operating Current
Parameter Test Condition Min | Typ | Max | Unit
lop—orr  |Output "OFF” State - 1.8 - mA
Supply Current
lop-on  |Rosc =10kQ - 2.0 - mA
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ELECTRICAL CHARACTERISTICS, Vy, = 5.0V (UNLESS OTHERWISE

SPECIFIED) (SEE NOTE 1) (CONT.)
Dead-Time Control & PWM

PARAMETER Symbol TEST CONDITION MIN | TYP |MAX [UNIT
Input Bias Current lis Vpre =2V - 01| 10 V;
Vv Duty=0%, f,g-=10kHz | 1.87 | 1.97 | 2.07
Input Threshold Voltage 10 y_ 5 SES
(DTC1) Vi | P Z100%, 138 | 148 | 158 | Vv
Vv Duty=0%, f,s-=10kHz | 1.38 | 1.48 | 1.58
Input Threshold Voltage 200 y_ 5 SES
(DTC2) Vv Duty=100%, 187 | 197 | 207 | V
2d100 fOSC =10kHz . . .
Latch Input Voltage (DTC1) | Vipre |lpore = 40uA 2.28 | 2.48 - vV
Latch Input Voltage (DTC2) | Vopre |lpre =100pA - 01 | 03 V
Latch Mode Source Current
I = - _ _
Latch Mode Source Current
| = R _
(DTC2) sotc  |DTC2=2.0V 560|—-200 | pA
Output Stage
Par ameter Symbol Test Condition Min | Typ | Max | Unit
High-Level Output Voltage Von o =-50mA 36 | 4.0 - v
Low-Leve Output Voltage Voo |lo =+50mA - 08 | 1.2 Vv
Rise Time trise C|_ =1,000pF - 100 - ns
Fal Time tea, | CL =1,000pF - 100 - ns
Leakage Current lLeak | Vo=6.0V - - 50 | pA
Capacitance at the Output C
Pin : I R R
LDO
Parameter Symbol Test Condition Min | Typ | Max | Unit
Output Voltage V4 Vpp =5V, Voyr3=3.3V 317 | 330 | 343 | vy
Line Regulati LR, |Veo=HOVZESY, 0.08 | 0.30
ine Regulation ' {1gyra=10mA - : : %
Load Regulation LRy |louts=1ImA~30mA - 0.1 - %
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AAT1107

BLOCK DIAGRAM
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AAT1107

APPLICATION CIRCUIT 1

ourl——d a

Rz

Vrer

Drci

Drcz

[
-II—?I— o)
(/I g

- Advanced Anaog Technology, Inc.—

Page 8 of 16 V10




ﬁr Advanced Analog Technology, Inc.

AAT1107

APPLICATION CIRCUIT 2
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AAT1107

BUCK-BOOST INVERTING TIMING CHART CH1
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AAT1107

BOOST STEP-UP TIMING CHART CH-2
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PACKAGE DIMENSION
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AAT1107

PACKAGE DIMENSION (CONT.)

i

NOTE:

IS2eL

)
|_—-J'Il'

DETAIL & /

<yMBOLS | D!MENSIONS IN MILLIMETERS | DEMINSIONS IN INCHES
MIN TYP MAX MIN | TYP | MAX
A 1.05 1.10 1.20 0041 | 0.043 | 0047
Al 0.05 0.10 0.15 0.002 | 0.004 | 0.006
A2 | e 1.00 105 | - 0.039 | 0.041
b 0.20 0.25 0.28 0.008 | 0010 | 0011
------ 0.127 - | 0005 | ---ee-
D 4.900 5.075 500 | 0.1930 | 0.1998 | 0.2000
E 6.20 6.40 6.60 0244 | 0252 | 0.260
E1 4.30 4.40 450 0170 | 0173 | 0177
e | e 0.65 | e | e 0.026 | -
L 0.50 0.60 0.70 0.020 | 0.024 | 0.028
y | e | e 0076 | - | -eee- 0.003
0 0 5 8 0 & 8

CONTROLLING DIMENSION: MILLIMETERS

LEAD FRAME MATERIAL: OLIN C7025/EFTEC 64T

DIMENSION “D” DOES NOT INCLUDE MOLD FLASH, TIE BAR BURRS AND GATE BURRS. MOLD FLASH,
TIE BAR BURRS AND GATE BURRS SHALL NOT EXCEED 0.006” [0.15 MILLIMETERS] PER END.
DIMENSION “E1” DOES NOT INCLUDE INTERLEAD FLASH. INTERLEAD FLASH SHALL NOT EXCEED
0.010” [0.25 MILLIMETERS] PER SIDE.

DIMENSION “b” DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.003" [0.08 MILLIMETERS] TOTAL IN EXCESS OF THE “b” DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS OR THE FOOT.
MINIMUM SPACE BETWEEN PROTRUSION AND AN ADJACENT LEAD TO BE 0.0028” [0.07
MILLIMETERS].

TOLERANCE: =+ 0.010[0.25 MILLIMETERS] UNLESS OTHERWISE SPECIFIED.

OTHERWISE DIMENSION FOLLOW ACCEPTABLE SPEC.

REFERENCE DOCUMENT: JEDEC SPEC MO-153.
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TAPE AND REEL

AATI1107
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TAPE AND REEL (CONT.)

i

o o E-CIIUUE:--:_‘I-':
DR ELE

TSSOP 14L / 16L

NOTE:

10 SPROCKET HOLE PITCH CUMULATIVE TOLERANCE =+ 0.2 MILLIMETERS.

CAMBER NOT TO EXCEED 1 MILLIMETER IN 100 MILLIMETERS.

MATERIAL: ANTI-STATIC BLACK ADVANTEK POLY STYRENE.

A,AND B, MEASURED ON A PLANE 0.3 MILLIMETERS ABOVE THE BOTTOM OF THE POCKET.

K, MEASURED FROM A PLANE ON THE INSIDE BOTTOM OF THE POCKET TO THE TOP SURFACE OF

THE CARRIER.
6. POCKET POSITION RELATIVE TO SPROCKET HOLE MEASURED AS TRUE POSITION OF POCKET, NOT
POCKET HOLE.

o rwdeE

PART MARKING

TSSOP16 TOP MARKING

AAT1107
XXXXXX

TSSOP16 BACK MARKING

YYWW
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ORDERING INFORMATION

AAT XXXXX-XX-X <

A A

Package Code 2
T=Taping Reel
Blank=Tube or Tray

AAT Part Number »

Remark:
T=Taping Reel
PS.
Tssop16->3,000pcs/reel
Blank=Tube

Package Code 1 R PS.

Tssopl6: T1 ” Tssopl16-> 56pcs/tube
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